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1020010012005 #^ 'U^}: 2001/9/28 

^ ^£^1 ^12:^;.^^ 2.^^]o] ^Hl- ^^^^ ^ 

^ ^^^ ^a] 511^1 ^1^ ^■ll<^H>a-<^l ^^i^ c>1nl;^]- ^ o}^:^}^; ^7] ^] 

<^}i:7^^ <^^7}9\- o\^7^o^ ^ttleflo] ^^^m t-fl ^>-§-Sl 

^7] o]xi]7^ji^^s\. o}^7.} ^^-^ 91-^91 SEM ^S. ^7] o}^:^} 

S. 3c 
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1020010012005 ^^ *a^>: 2001/9/28 

^13^5)161 7l ^ ZL^ o]^ ol-g-^ ^«1eflo] {Over lay Key 

and Method for Fabricating the Same and Method for measuring Overlay using 
the Same in process} 

S. la ifl^l -£ Ic^ ^v]^]]o] f]^ £^1%); iig, 

£ 2a ^^1 :£ 2c^ S. lofl f^eflo] ^a^eflo] o]%.^}c^ ^w^efl 

5. 3a ifl^l £ 3c^ ^ ^ll^AHlcHl tcf-E- ^.2: ^u^ellcl afl^^ ^ 
wit!" -$-Wl2^1<=>] ^1^ 

S. 4a i^^l :£ 4c^ ^ ^11^^]<^]<^1 ^w^efl^l ^l^fl ^^^i. ^ 
3: ittleflol sfl^o^ ^ll«^ll- HAjtb 

£ 5a ifl^l IE 5e ^ 4c^ 4A-4A'^<>11 ^v]^]o] 

IE 6^ i 4c<>ll ^^]^ 2.^^]o] sfl€2l <y-5]-tl SEM ^^l^l^]* 

£. 7a ifl^l £ 7c^ ^ ^^^1 ;^ll^Al<^]ol] tt)-^ ^u^eflol ^Hl 

2: ^BlBflo] 3fl^^ ^]2d\]^ 

£ 8^ :£ 7c^ 7A-7A' ^<^1 JS.^: ^w^eHolafl^o^ cfig 
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1020010012005 #^ ^^1-: 2001/9/28 

£ 9a S. 9c^ ^ ^^^21 ^Oli^Alo^lofl tc)-^ ^tHeflo] f]<^] 9X^^^, JB. 

£ 10^ £ 9c^ 9A-9A'^ofl 4€r lis olefl^l^flli^ 

£ 11a i^^l £ llc^ ^ ^]2^Al<^loil 0).=. ^H]5flol ^]o^ ^^S., 

S. 12a ifl^l H 12cfe ^ ^^^1 ;H13^>««H1<^1 -S.wlell'^l ^^S., 

S. 13a S. 13c^ ^ ^l4^Alofl6ll 

S. 14a vfl^l £. 14c^ ^ ^IS^Alc^loj] ^wleflol 7]^ 

200, 600, 700, 800, 900 : ^^leflol f] 

300 , 400 , 500 , 650 , 750 , 850 , 950 : ^^i]]<^] 

20, 30, 40, 50, 60 : ^H^^l^} 

25, 35, 45, 55, 65 : o}^:^} 

310, 410, 510 : iLSi o]^]^}-^^ 

320, 420, 520 : iLS: 202 : ^r}:^^]- 

201, 221, 231 : ^^]^ 203 : 

^ ^^1^ ^tt1eflc>l T-l (overlay key) ofl ^^S.^^, Jlcf 
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1020010012005 ^^ ^;^>: 2001/9/28 

<24> tiVjE^l ^^17> 2^5}-^ oil tt)-el- ^fl^^l^l-^Hl ^^^S]^ 3fl€*^ ^H7> S 

^€ ^^^^^ ^£<^1C1-. o]M] ^A^^ «Vn^3!). AflS. 

<26> £ la £ Ic^ ^5fl^ ^wl5fl<^l 711- £Alt!: i la^ c>1d1 

;^>(10), s. ib^ <^>1:;^1-(15)1- ^^]^ ^o]:n., s. ic^ <=>\^]:^}si\- ^y^T^s. 
€ -^.t^ellol 7l(100)» lEAltb ^olrf. o^Hi^iol 71(100)^ o]xi]7y(iQ)9\. 
<=>m^Hl5)S. ol^ol;?!, 'HH^KlO)S!l- ofs-^l-dS)^^ TlB^l- ^^^^o^S.^ ol^ 

•i^^Hl^i ^-flol^l^^l-Oll Olul ^A^^ til-Bl-JZl- ^^11 ^^E^HlA-l ^A^^ i^ttlefl 

<27> #2floii^ ^71 o>-i-^Kl5)5q- ^^^l^^KlO)^ ^w^Bflol ^wlefloi 

°l-§-*H ^^^^ ^S-^-^S- ^^^Vsa^tii, o]^ ^^^Hl^i *H^1;^> 
<4 ^^1] :i^^HlA-l o}s-4oi ^sel-^E ^1-5 ^ul;g^ :i-^il 

^^s>al ^alailol 
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1020010012005 #^ ■a^l-: 2001/9/28 

<28> £ 2a vfl^l £ 2c» ^S^H, #efl^ ^tHeflol 7l» ol-g-^ ^tHsflo] 

<29> :£ 2a^ ^2fl^ ^Hl3fl<^l ^I(IOO)^ ^^^2:1- i^A] tb JE 2b^ S. 

2a^ 2A-2A'^<^1 4€- .2.^1 sflo] ^l^^ ^^^^1- S^lt}" 

<30> .^7l^ W>55]-^^ c>lT3l^>(10)5i)- 0>S.^K15)7> ^131^^ 51] 

71(100)^ ±^i\]<^] ^£1- ^^*>7l iwlellol ^^;^Hlo^ 7llolE(5)^ 

-^-tHeflol 71(100)^ <>1T^1^K10)^ <^>1-:^K15)7> a-^s i:H-§-5]^ Ic^ 11) 

^^lAl7lJL, ^ttlEflol ^^j^>7l ^t!: ^(106)^ SA>t!:cV. 

<3i> ^flol3l(101)>^oil ^^^^ ^V]^]o] 71 ^, o1n]x]-(iO)<4 <:>>-i.^>(i5)o^ ofl^^] 

A>^(120)4 ^^I^XlO)^ «fl^l^-^^«flAi ti].A>^ «]:A>:t(ii0)^ ^tJl5llc>l 
;^alvfl^ ^^Ai^ <aA>5]xl ^711 ^t:]-. 

<32> t45]-A-l, ^^A^oflA-l ^#5]^ Al^^ 2cS!\- S|-^o] H&l . 

£ 2c5q- A-IS O]^^]-^ Ol^l^V^ 0>S.;^1.0] (121)^ 

7lel(d21)s]- (d22)# ^^j^flAl p]i ^Ei-<y^ <y=, ^ ^wleflo] 
((d21-d22)/2)l- #^t!:rf. ^, o^Dl;^>(io)sq- 7]^^ #^*><^ <H 
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1020010012005 %^ ^^>: 2001/9/28 

<34> ^^^'E-^i^ ^-f neH*?] (metal grain)<^l 2]^ ^w^el] 

^w1efl<^] ^1^ ^^-g-^^l ^^^^^>7> 7^;^!^ 

<35> olsq-^o] ^alEflol Al5l£7l- ;^-1*>Slfe -$.^>7> STfl ^ 

^S^l^cfl, <^1» ^tl^>7l ^^flA-l^ ^o]^^ ^^^"^^ SEM ^S. ^V]i]]o] 

^^£1- ^^^^ ^ ^ofl 7]]^7} ^2\^^o] ^lol^l^ ttl^ ^ 

<37> ^ ^l#^^>7l- cA]^^^ ^-f ^^^^^ ^^51 SEM<^1 

<38> ^ ^x^o] ^-Bl-'?! SEM^ -2.»3leflol^ ^ o;^^ ^ 
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1020010012005 #^ ^^>: 2001/9/28 

<39> ^ 3E t:]-^ ^i^l^V^ <^>1-^>1- ^^2^ ^ 

^-e1-<?l SEM^ tilii7 3:>c:^ Aisl^^^ ^ ^ 

<41> o]$i\. ^^^^>7l ^ ^^^^ ^4lolsi>a-«^l o]n]7]- ^ 

<42> ^7] ^V]ii]o]s^^^ «H^l^>2fl^ ^ ii^ c.l-*;^l- sll€-^S <^1^ 

<^^]JL, ^7] ^V7l ^|ol2]^l-o^ O]^]^}^ ^7] <H^1^>^ ^> 

71 Olnl^>S). 0>l.;^]-7> AiS. tll-§-*>^l ^fe, >a-7l ol^l^Hl ^^<^1 ^^^51 
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1020010012005 #^ ^^>: 2001/9/28 

* 7^13^, U>^Z1^>7|1^ >a-7l ^Dl^> 3fl^32|. «^m^> ^91^- 

^2llo]>h^ ^oj ^•a^]-:!!, ^7] o]xi]7]- Sfl^^ ^ 

7] ^Sl <^\^7\- S^^S] 5^-<?lS] ^^Cf 31^, <>1nl^l-2fl^o^ i3)lo]io^ 

^^-71 <^}^7]- Sfl^Sl :iJJ|lo]io) 

<45> v^7] ol^i^v s^^-Br >a-7l JS-S <i>*^> ^^^^ el"'?! ^ 

'^l^T.} ^^2] e1-<?l^ €■ ^'^l wf^^isVi:]-. 

<46> atb. ^ ^^1^1-^ <5>-i-^>» -S-Wlsllol ^]^] ^7l 

<47> Htlr, ^ ^■)lols]>a-<^l ^^^^ ^^]7^s>\. o>^^>» 3L^*>^ ^wleflo] 
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1020010012005 #^ 'U^}: 2001/9/28 

<48> ^^^^SS)]<a^E}lol 0]xi]7^Si\- o}^7]-^ S.^^}^ -S-tHeflo] 7lo|l 

Si^H^i, oln]x>o] S-A-le^ ^^6\] ^^^^ ^W^Cflo] ^Hl^H. 

<49> ^ olnl^Vsq- Ol.S-;^l-# X^^>^ B^l ©1 f]<^] 

<=>] 7l» ^1^*>^ ^^^s. ^t^. 
■ <50> SEtl:, ^ ^T^l^^V^ '^>l-^l-» -2.ti1ell<^l ^Hl ^<H>^i, 

<H°1^># <^>*;^H cfl-g-5>^ «.«.oisqo^ ^^6\] ^A^^ ^Hleflo] srfl^ 

^Wl*>JL, ^7] <Hl='l^>^€^ 21-^ ^ iJjfloli 

<5i> ^ ^-Jl^lsl^Hl ^^i^ '=>]^]7.}si\- o}^7.}^ if-sV^ ^tJleflo] 

*Hi^l^H ^^t!:. <H°1^>^ ^^<^1 ^^^^ 

<^li ^"^^ ^VM-ol:^., >^7i o>s.;^i- SEfe el-oi ^ ^311 
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1020010012005 m■^ *a^>: 2001/9/28 

<52> ^ 't^^ ^^^^ 'H^l^}^ <^1-*^]-* 5Lf-*H. o] 

^^7] <^1-*^H1 cfl-§-^>^ ^^o]] ^^^^ ^a^eflol 2)1 

<53> VE^^ ^ ^■llol5^>^ofl ^A^^ <^X^]7\Q\. o}^7}^ ^7] 

^^^i, ^7] ^floisi^oii ^7i c^^l^Vsq- is cHni;^v sfl^^ ^^^^V^ ^^l^^]-; 
^7] <^^]7\-9\- is <^T^1^>211^# i^tb ^I<^1214H1 ^tt%^ ^^^^}^ ^^1^; 

sq-; ^1-71 is <i>*^l-3fl^ol ^7] #^#<^1 ztt^s. ^^7] is oi-^x> 
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1020010012005 m■^ *a^V: 2001/9/28 

^^«J-^<^1 $X^^^, ^7] oy^T^M. c]^^}c^ 2.v]^]o] ^^^>^ 

^^^>^ ^12^^1^; ^11 ^ ";^]2^;^loflAi ^^j^ ^tHeflo] «liil2r> 
^13^^11- 5L^€r>fe ^^1}-^^ ^l^^>fe ^^^S. ^t^. 

<55> ^ ^t^^ o^DlxV ^ 6>-i->^>» is «>|T^1^>3ll€4 <:>> 

<^ 211^1 ^^^*>^ ^1i^>^l^; ^7i is «Hcl^>3^€:2l- ^7] is ci> 

«^>^€^^ 7]^m 91-^91 SEM^S -^wlsllol ^^^^ ^12^ 

;^ls>l-; ;!iii ^ ;^l2^;^H1^i -$-tHsll<^l tilJa^l-^ ^13^;^]1- i^^>^ 

<56> atb, ^ *fl<^lsl>S-oil <H"1^>5^ <im^>l- S^^H, ^^-71 <H 

^l^l-^ ^71 o}^7}c]] cfl-g-si-fe ^^<^1^^ :a.s ^wlEfloi 511^^ 

-2.tf|sfloi3ii^^ is <H^l^>s]i€^ i^ <^>*^>3fl€^ ^ 
al^l-^ j$.wlelloi 711- oi^tt ^tJleiloi ^^^wj-^^oii ^^^i, ^lol^l^Hl ^ 

1^1^>^, -^71 <>lf]>^H ^12: *Hl^]^> ^^^*>^ ^ll^^l^q-; ^7] 0]X1]7.}% 

S^tb *11*=>131^1-<^1 ^^^^m ^^12^^14; ^7l <^Xi]7.}o]] Cll-g-5)^ ^71 
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1020010012005 m■^ ^^>: 2001/9/28 

^^7] t>l-#;^>3ll€<^l ^^f^ofl ncfls ^Afsji^ >a-7l 

^}^3.S. ^7] ^:^%^-%r ^^t}^ ^15^:^15^-; oli^l^V^fl^^ ^ 

7] ^^%-^] ^AV^ ^>i-^>3)i^^^ 7]^% 91-^91 sEm ^^^}<^ 

^l6^;^loflAi ^t3^siiol;gj£* ^]mL^^ m^n* i^^m -2-tH5ll*^l 

<57> 5E^, ^ ^flol^i^oll <H^1^>^ <^>-i:^>» i^^>:a, $i] 

€^ lis <H^1^>4^4 lis o>«^V4^* ^tij^rl-^ :2.ttlBflol 7]# ol-g-^ 

-^^*>^ ^li^^l^; ^7] <H^1^>^ <H^1^>^€^ ^fl<5l3f|-a-*Hl ^^f^ 
^^^^^ ■^^I'^l :e-s <H^l^>5ll€<^l tfl^sife ^d-7i^:?>#^oii >a-7l 

7] ncfls ^A>s)£^ ^7l is ol-i^l-afl^^ p>>i^S >S-7l 

^^l-s^V^ ^15^7]1<4; -as c>]Di7>3fl^jz)- ^7] ^av^ lis <^|-# 
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1020010012005 W^ '^:^}-- 2001/9/28 

^17^7111- if-^l-fe ^t^efl*^!- ^^^^o^-'^^ ^l^^V^ ^^1-2.^ tlr4. 

<59> 5. 3a S. 3c^ ^ ^^I'^l'Hl ^w^efl^^l ^is] ^2:1- JE. 

Altb :£ 3a^ S.^ ^Hleilo]2|)^(300)^ ^alt!- ^p1^>(20)» 

^olji^ :£ 3b^ o>§;^]-(25)l- :£A]^ ^<^m-. ^ ^^^^ ^ll^Ajo^loil a)-^ o]x2] 
7^(20)S>\. <^>#:^>(25)^ ^k^^, <=>mM25)Si}- o]Tj]7\m)^ 

^ Sefl<a^Eflofl ^^Hl^ ^ol o>u|e)- cfoj:^ ^Bfl^ ^^7l.-.^].cf. £ 

1^1^X20)2]- o>l:^K25)^^A^€ ^iH^fl^l 71(200)* i^ltt ^^^11=1-. 
<60> ^ ^^s] ;^ll^Al<;^]oil 4^ 7l(200)<Hl 9X^^^ , ^7] c>]nl^>(20) 

^ <^>1-^K25)7> >|s cfl-g-*>^ ^^(21)^ -2-tH^l<^l ^^^^^wloflAi <Hd1;^>5>}. o> 

Dii<gE}-<5i ^, ^^^^ ^^^^ ^^^-^l^i 

<6i> tt|-e|-Ai, ^ ^^o:) ;^]l'yAlc^loi] vc\-^ ^\i\^]o] 71(200)^ ^B^sllol 

ttll- ^iHefl<^l#^<='fl ^>-§-Sl^l ^ ^71 o1n]^>(20)5q- 6>l-^> 

(25)7> A-ls cfl^^rM «.^(22)<y o]xi]^}(20)^ S-^i^l ^^(22)<>11 ^-el-«y 

SEM( In-line Scanning Electron Microscope)A5. <^ul;^l-(20)^ '^}^^H25)^ ^ 
^^]]o] ^^*>7l ^tb -2-«l3fl<^l^^(300)^ ^al.t!:!^. 
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1020010012005 ^^ 'U^}- 2001/9/28 

<62> rcl-el-A-l, ^ ^^a) ;^ll^Al.^lofl 4^ ^B^eilol 7l(200)» ^l-g.^ ^u^sflo] 

o]^* -i-^ ^^l-^'y n^^^}<^, 

<63> ^tilellol 71(200)^ ^Bleflol3£fl^(300)^ <^l-§-^><^ ^-e^-^ SEM 

^ ^«fl ^wl5fl<^l ^£1- ^^^^l-Jl. ^^^^ ^£31- 

<64> £ 4a ifl;^] £. 4c^ ^ ^^^^ ^^H^^l <^1<^1 ^^Isflol ?l(200)«fl SX*^ 

>H, ^7] ^lH^^]o] 7](200)^ <H°1^1-(20)S] S.A-lE)«-^(22)<^1 ^2: 
^tHsflo] 2fl^(300)^ ;^li<^l« £^1^ ^^m-. 

<65> 3E. 4afe ^T^l^>sfl€(310), £ 4bfe J^.^: <i>#;^]- 3fl^(320)^ 4^ M- 

<66> ^ ^^5^ -^Alc^joil tt|.3. ^w^e^jol ii))Ei(300)^ <H ^1 ^ (310) 

4 <^}^^M^{320)^S. <^Wo]A]^t^], ^7] ^S. 3|1^(310)^ ^91 

(311) ^ ^i^lol>i(3i2)sl 3fl^^s^ ^^-^o^, o>#;^> 2j|i^(320)^ ^ 

^*(321)^ ^.^fecf. 
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1020010012005 ^^ ^^>: 2001/9/28 

<67> <HTi1^>3fl^(3io)^ e1-^(311)>»>>«5l^ i5llol>i(312)<Hl ^ 

7] <il-l:xc>3fl^ (320)3] ^^^(321)^ tfl-§-^l7^ ^i^*(321)5] ol];^!:^ 

<68> o]ii(], ^7] <>]^]:^M^(310)^ 5]-<^l(311)A>o]o^ ^no]^(3l2)^ ^■ 

(d41)M.^ ^7] <5>s.^>3fl^ (320)^1 ^^^(321)^1 s.(d42)# HTfl ^ 

<69> ^^7] ^S: ^Hleflol3fl^(300)<^l ^<H^i. ^>7l US <Hol^l- ^fi^CSlO)^ 

o1^1^K20)» ^^^^4 ■^Al<^l <H^1^K20)S] S.Ai5i:^^(22)<>fl ^7] 
^S o>l-;^>4^(320)^ <^>#^> ^^^^^^<^1^-1 <=>>#^> ^^^-§- 

1- ol-§-^H ^i^l4(20)<^1 ol-#^>(25)» ^^^^^ ^^]^] <^^1^> 

(20)3] £A-ls]^^(22)<Hl >a^7l <H^l^>3ll€(310)<^l tfl-g-Al^!] ^^^^7\] 

<70> £. 5a i^^l £ 5e ^ i 4c^ 4A-4A'^<H1 tcj-s. jg.^ ^iHeflol 3(1^(300)^ 

<7i> S. 5a4 $llol5Sl(201)^Hl 5^1-^^(202)^ ^^^}^, <^'o]7.}^^ ^a^^ 

^7] *>^^(202)# sjjt-I^^H 3] (201)^5] 4i^^^(>i3El-oly 21-01)011 
olDl^Vl- ^^^^^uif ^X\6\], S. 5b^ ^<^1 ol^l^V^ S-^iel-?-^(22)<^l ^H^l 
^>sll€(310)^ ^^^W. 
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1020010012005 #^ -a^V: 2001/9/28 

<72> ^7] o]v]7.H20)^ S.^^^^^(22)^ ^7] *>^^(202)# ^7] <Hnl^> 

^^^-g- ti>^3l- Ol-g-^l-cx^ el-^(311) ^ :i3?llol^(312) 311^^3:5- 3|]Bl^^><^ 

ti^ <>lPl;=^>3fl^(310)^ ^^^W. 
<73> S. 5c ^-ll<^l5l(201)^Hl ^ ^^^i-(203)^ f^^^-tbi^f. 

S.^^<^1^ ^^^(203)^^ :£Als:>5^o.uj-^ 

<74> £ SdSf ^O] ^7] ^<?i^H203)^<^l <^>*^>1- ^^^^>7l ^^J^ 

^^W. ^, ^7] ^^^(203)^H1 '^I'H^-I, 

iEnv^ SflE-I^^^H ^•11<^131(201)^^ ^7] <Ht^]^K20)<H1 i:fl-§-s:]-^ <^V* 
;^>(25)» ^^^W -^^1<^1, i 5d2]- ^o] o:|nl^K20)^ Sl^^(22)<^l 
o]Ti\7\si^^(310)d\] tfl-g-A]^ o>-i-^>sll€(320)^ 

<75> cH^l^l-(20)^ a.>Hs1-¥-^(22)^ >^7] iSefl^lriEBl.^ >^7l 0>S. 

^>^^^-§- ^l-^^* <^l-§-^H ^^^(321) 3|jBl^3rH o\^7.M 

^(320)# 

<76> 5e<Hl w>^^<^l, 91-^91 SEM .^S. <5>-i->^>(25)5!l- «Ht^1^>(20)^ 

>i'ie}«?l^ #^^1-7] ^5:><:^ ^7l ^0^^(203)^ ^, ^7l 

<^}^^M^(.320)<^] ^7] ^<a^(203)^<^l ^A>5]£^ ^^7] 3|1 

€(320)^ ^7] %-7^ ^S^^(203)^ nffil-^i, f'^^ 

^<?l^(203)oll o>-i-;^>2fl^ (320)0] ^rfls. ^>»«>£l<H ^7] f^:?} ^<a^(203) 
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1020010012005 ^^}- 2001/9/28 

^ ^7] c>}^^M^i320)^ ^^tb ^^*3fl€(204)^ ^fecf. ^ 

^ll^Alc^lofl icj-^ ^2: ^Bleflo] si] ^(300)^ ^^^ttcl-. 
<77> ^ ^^s] ^ll^Al<^]oi] tcj-^ 511 o] 311^(300)* T^tiltb -^wleflo] 71 

(200)1- '^l-g-^H ^w^efl^l «J-^-a: ^^^sfi^ 

<78> ni;^!^ 5a ifl;^l £ 5dofl ^a]^ £ 3a xfl^l :£ 3c <^1 S.^]^ o^nl 

;^1-(20)5!l- <i>l:^>(25) ^ £. 4a ^fl^l £ 4c«^l £^1^ is ^H^l^V^ll^ (310)4 jg. 

3: o>l-^]- 311^(320)* ^wltlr tiS ^wleflol sfliKsOO)* ^fe -$-ttlEfl<^l 7l 

(200)» ^^^*!:nl-. 

<79> irl-g., ^«lellol ^^^tilxfloi .g.^ ^Pl;g# #€fl >a-7l cHnl^>(20)5if <i># 
^>(25)Sl iwlEllol £ 2a Ml^l S. 2c<^l £^1^ wV^^^ ^^^^ ""^"^^ 

<80> ^tj-^o] ttJ-igo.s. itflsllol y^^^ ^^tb 1=1-^, 91-^91 SEM -2.5. ^^lefl 
ol ^^^>7l ^s1-c«l £ 5e<i £>«1€ w>«2l-:g-ol >^7l ^^^(203)^ 

-^■71 <>l-*;^>.3Jl)ii(320)^ <^l-§-^H ^^^^^^V'^ ^7] <^>*^1-3]1^(320)# 

^1-71 ^<^^K203)^1 ^A>tl:4. 

<81> ^7] 2iS o>s.^>3ll^ (320)4 -i-^^ ^^■&(204)^ ^^^t!: 4^, <L 

Hl^]<^l2ll€(300)^ oi-ei-oi SEM ^^^V^ 5. 6<H1>H4 '=>]^]^]7} <^ol^ 
cf. rc|.2l-A^, is oltilx^>3ll^(310)^ e}^4 6l"g-^>sll^(320)^ 
(204) >|sl(d51), (d52)l- 91-^91 SEM^ l-^fl ^^^5}ol is ^^l^V^^ 
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(310)4 ^Sl «^>1-^> 5^ €(320)^^ i:'li<g5l-ols^ «y:((d51-d52)/2). ^ 
•^l^H ^^^^ ^^^4 ^^11 ^^A^l^i ^^^^ -2.wle^lol^S» ^^^nf. 

<82> pM^o.^, ^^^tb cHnlyc>(20)^ <^>-i-;^l-(25)^ i^l 

^ '^el-'^sl ^4 ^-B^-o] SEM ^S. ^^^^ ^>7l o^^l^Wli (310)4 

<83> ^ ^><«1<^H1 itf€- ^aleflol «c^^^S 

ol^iB^H]A-i ^Aj^ ai-n^4 i^^Hl^^ ^^^^ ^a^eflo] 

<84> £ 7a i^^l :£ 7c ^ ^ ;^U^^1<=^]'H1 7l(200)<^l 9X'=^ 

Ai, ^Wle11<5l3t|l^(400)^ >fl2cil» S^lt!: 

<85> S. 7a ^ <^^]^} 3^1)^(410), £ 7bfe JS.^: ^Vl-^V 4 €(420)^ 

i4Ej-\fl :^olji, £ <H 1^1^1-311^(410) 4 -^-2: <^>#;^>2|1€(420)-^S 

€ -2,^1 5)1 o] ID ^(400)^ M-E}^ ^'^l^. ^^7] ^2: ^Hlsfl^l 21)^(400)^ JS. 

2: <H^l^>3ll€(401)4 «i>#^> 3fl^(420)<^l ^91 ^ ifffl^^lrix Jfl^^S 

<86> o]iill, cHi^l;^!- 2|l^(410)^ e)-'el(411) ^ ^3l]ol>;^(4i2)^ ^ 

(d73)^ <il-l-^> 3^ll€(420)^ el-'?l(421) ^ i3i)lol>^(422)2l ^(d76)4 

*>J1, o]^]^\ 4^(410)51 z^- e|-<a(411)Sl 3.(d7l)^ <5>-i-^> 
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(420)^ 4 ^91U21)^ ^(d74):e.nf 3.^, <:Htil>t>2fl^ (410)^1 z]- 

>i3|)o]>^(412)o] ^(d72)^ o}^^M^U20)S] >;3Jllo]>i(422)^ ^(d75) 

^o] a>^3]^>rf. 

<87> ^ 8^ S. 7c2] 7A-7A'^^1 eflo]3fl^(400)^ ^1^^^^^^ , 

91-^91 SEM o>s-7^>3^^(420)^ el-^(421) ^ ^5l1ol>i 

(422)7> ^|o]3Jj(221)^^ ^7] ^^m-^H) ^A].^ :^o^ ^^^S^^l^-. ^7] 

^^^^ S^-<^1(222) ^ >i3Ji]ol^(223) 311 €^ ^7l <il-l:^l-3})^(420)^ 
21-^(421) ^ ^5|lol>x(422) ■i-'^3^>cf. 

<88> <Htilx>3fl^(410)^ 5^-^(411)3}- ^0^-21 e|-tl(223)^^ 

7lel(d8l)2l- (d82)» #^^H ^Blefl<^l^:£» #^J^>7fl ^t^-. 

<89> £. 9a S. 9c ^ ^ ^Il^^1'^]<^1 71(200)^1 

Sl^H^i, ell 311^(500) 51 ^13«^11- ^^]^. 

<90> £ 9a «Ht^1^> ^€(510), £. 9b^ iLS <=>>l-^> 2|l€(520)<5lc^ , £. 

9c^ ^2: «H^1^V4€ (510)4 <5>#;^>2D€(520)-^S ^^J^ 5ll ^1 ^fl 

€(500)^: S^]^ ^<^14. -2-tJleflols|lEi(500)5l <^^]^M^(510) 

^ ^^*(511) 541^^S# *>l-^> 3ll€(520)^ 21-^(521) ^ 

oliii(522) 5fi^^S# 

<9i> olnfl, o]Dl>^> 3ll€(510)^ ^^#(511)^ 4(d91)^ is c,>s.^l- 

3ll^(520)^ 5^-^1(521)^ #(d92)ticl. ^ :^o] v}^z\^v]-, 

57-21 



1020010012005 %■^ ^^>: 2001/9/28 

<92> £ £ 9c si 9A-9A' ^<^] <H ^1 ell 3(1^(500)^ ^^n^S* 

^X\^ ^o.5.A-l, ol-El-ol SEM -^l*]-^ ^7l ol-i.^>2fl^(520)Sl Hl-«y 

(521) ^ ri5llol>i(522)7> ^flc>l3l(231)^d-^ ^^^<^1 ^a>€ ^^3^3: 

^oM ^S^^-^ el-^(232) ^ >i3ilol^(233) sfl^^ ^J-7l o>s.^l. 

3^11 €(520)^ 5^-^(521) ^ :ii5llol>^(522) 3ll€4 ^^W. 

<93> JiS <Ht^1^>4€(510)s1 ^^^(511)^1 ofl^lsl- -^7l ^^^21 

el-«?i(232):?l:^ TlsKdlD^l- (dl2)* ^^^^l-o^ ^t*! ell<:>l^:£» ^^^^}7\] ^cl-. 

<94> :£ iia ifl^l £ lic^ ^ ^^21 ;H12^AHH1 vc^^ ±v]z]]o] ^1^ ^2:1- 
£Al^ :£ iia^ olDlT^XSO), £. iib^ o>s.;^>(35)» zl-zl- £Al^ ^ 

t^lJl, £ llc^ <^ 1^1^X30) 51- <i>*^l-(35)S -2.^1^1*^1 7l(600)» t^lt!: 

<95> ^ ^^Sl ^l2^Alc^Hi ixl-^ ^tf|Bllol 7l(600)<Hl SX^^^, ^^]^H30)si^ o} 
1:^>(35)^ «>^^E111- tk^t\., Stb, ^12^AHH1 14^ ^i3l5llol 71(600)^ ^ 
71 ^^1;^K30)^ <^>l-^l-(35)7> cll-§-^>^ -f^ ol^loi ^ Ml-^i^Bfloi 

olcl>^l-sl 2.A^el-^^(32)<^l ^A^^ SEM# ol-g-*!: ^iJleflol ^^^-g- 

^tJl2llol3fl^(650)» ^wl^cl-. 

<96> ^ ^T^ol ;Hl2^Al<:r|loll rc|-^ ^Wl5ll<^l 7l(600)<^l Si^^l . <H^1^>(30)^ 0> 

#^K35)<^1 ':ll-§-^>^ ^^(31)^ ^tHeflol ^^^^J-til^ ^^^1^^ 
^fe ^, £A-lel«-^(32)^ ^wle)lc^l3sfl^(650)ol ^^^£1^ 
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SEM# -i-^ <H 1^1^X30)31- o>i-;^>(35)^ ±n\^^]o] ^^^7] ^^o]t\. 

<97> ^ ^t^o] ;5ii2^Al<:^]ofl tc}-^ ^wleflo] fl(600)<^l $i<^^i , ^2: el] 
51111(650)^ n1-^<Jtl: ^fl^^Sl- ^^^t-fl, :£ 4a tfl^l £ 4c<>fl £^1^ >^U<^1^ 
^w1efl<^1 211^(300), £. 7a ifl^l 5. 7c^] £^1^ ;*fl2«^l^ 3llol3x(l^ 
(400). n^JL S. 9a S. 9c«=^1 £^1€ Eflo]3j)^(500)^ ^^^tf 

<98> £ 12a Ml^l £ 12cfe ^ ;^l3^Al<^lo]i nfs. ^H^eflol 712] ^2:1- 

^X\^ ^olcf. £ i2a^ ^1^1^X40), H 12b^ o>-i-:^>(45)» 4^ 5.^]^ ^o] 
JL, S. 21c^ olT:i];^l-(40)S!f o>i-^>(45)s ^A^^ ^tHeflo] 7] (700)» ^a] ^ ^ 

<99> a. ^tgo^ ;^l3^Alo|loll 4^ olnl;^>(40)sq- o>s.;^].(45)^ /«fl2^A] c^lofl ^-^ 

-2Li3leflol 71(600)^1 c^l^il7i>(30)sl- <^>*^>(35)^^ ^^^t^-. 
^ ^iS^Alojlofl afs. ^B^eflo] 71(700)^ 91-^91 SEM iLtH eflo] 
^yy] ^tH5llcl5ll€(750)^ ^wl^V^cfl, ^11 ^ ^l2^Alojl<^llAi2^- ^o] 

O^Pl^VvHol] ^tf|5l1«^1^€(750)<^1 ^O] Oy-L]^^ 0]T1]7^6]] o]^^ 

<ioo> ^ ^x^c^ ^l3^Al<^]oii ttj-^ ^tHeflo] fl(700)<^l $X'^>^], ii^ -2-Wlefl 

ol3fl^(750)^ -^^-71 c>li:il;^K 40)^1 91^^ ^^ofl ^^^Sl^c-fl, o^nl^K40)^ o}^ 
;^K45)7> A-ls. cfl-§-§M 2.Aisi:^^(42)<:'fl <?l^t!: ^^<Hl ^^^^^^f. 



57-23 



1020010012005 #^ '^^}: 2001/9/28 

<101> o]^^ <H^1^K40)^ o>l-^]-(45)5q- ^^S. x:fl^sr>^ ^^(41)^ 

<io2> ^ ^iS^^ioiloii 4^ fl(700)<^l Xi^^^i. ^y^sfl 

^1 311^(750)^ t]-o^^ sfl^^S* :£ 4a tfl^^l £ 4c<^l S^]^ ^(lll*^^] 

^tt]s)lol5^^(300), IE 7a ifl^l S. 7c«^l >^12<=41^ JiS ^wleflolsll^ 

(400). nelol £ 9a i^^l .£ 9coll £fl^l^€(500)^ 

<103> s. 13a vfl^l £ 13c^ ^ ;«fl4^Alc^loil n^-s. iwle]]ol ^]o] ^^m. 

^X\^ ^ojc]-. S. 13a^ ^i^l;^>(50), £ 13b^ «>|-*^>(55)* Sa]^ ^o] 

Jl, £ 13c^ <^i^l^>(50)^ <^1-1-^>(55)S ^^^^ -2.w1eflo] ^KSOO)* S^lt!: ^ 

<104> ^ >fl4^Alc^lo]l <Hi^l^>(50)5!l- 6>#;^>(55)^ ;^ll^AHl<^1 

Sl^z]]o] <HT^];=^K20)5q- <i>l-;^K25)^^ 
<i05> ^ ^14'M^H1<H1 ^iHe^lo] 71(800)^ 91-^91 SEM ^i-^ ^Hlefl 

<106> ^, ^ ^^2] ^U^X\d\M 71(.800)<H1 ^ol^i, -S.^ ^HlBll 

<^1sll^(850)^ ^1-71 o:inl4(50)^ ^^<^] ^7] o]v]7.H50)Si]- ^^sj-o^ ^^^^^ 
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<107> oli^, o]u]7.H50)^ <>}^^H55)S\- A^s. ^^^^ -^^(51)^ 

<108> ^ ^'^S] ;5114^>«.1<:^1«>)1 vi)-^ SLn\T^]o] 7l(800)<Hl ^7] 212: ^Hlefl 

o] 211^(850)^ i^'^cf^ sfl^n^S* ^^c^l, :£ 4a xfl^l £ 4c'^l ^Il<^l^ 
itf|eflc>l3l]€(300), £ 7a ifl^l £ 7coll ;^12<^1^ JS.^ ^tt] eil o] 3)1 

(400), H^JL S. 9a xfl^l S. 9c<Hl E.^]^ i^-Wl 5llol3ifl^(500)^ t^S^ ^ 

<i09> i 14a iflxl £ I4c^ ^ ^15^^1^1<^1 ^wlefl'^l t^S* 

£Alt!: ^olcf. £ i4a^ <^]ti]^>(60), £ 14bfe <^>#^>(65)1- S^ltb 
Jl, £ 14c^ <Hi^l;^>(60)fil- o>-i->^>(65)S ^^^^ J2-tH5fl<^l 71(900)* ^a]^ ^ 

<iio> ^ ^]5^A]<^M i4€- ^^]^H60)s>}- <^>#;^>(65)fe ^11^A1<^1<^1 iil-^ 

^w^ellol ^is^ olnl^>(20)S!l- <^>4>^>(25)^ ^ H^l<a t^^^. 

<iii> ^ ;^l5.^Ald^lo|i rc|.s. ^Blello] 7l(900)fe <?l-el-^ SEM -g-^ Sl^^] 

ol^jHl- #;^e]-7l ^t!: ^2: ^til£fl^l2t|€(950)^ ^wls:>^c^l, ;^l4^A]oiloi]A-lsq. 
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<112> ^ ;*ll4^AHl«5il SL^n]o] 71(900)^1 9X'=>]^^. ^^^] 

^, <H"1^K60)^ <^m4(65)7l- ^^S. cfl^^V^l S.^iBl-^^(62)<>fl <?I^?V ^ 

<ii3> oli4), o]xi]7.}(eO)^ 6>l-^>(65)5!l- tfl^^V^ a.^(6i)^ ^H^e^jo]^^ 

<ii4> ^ ^iS^Alo^lo]] 14^ ^H^eflo] 7l(900)<^l ^^^i, ^T-7l 

5r|)^(950)^ cfoj:^ afl^zjz.^.^ ^^^cfl, £. 4a ifl^l iE. 4c<Hl £^1^ ;*lll<^ls^ 
^ii1eflol5fl^(300), £ 7a t^^^I £ 7c<Hl Sa]^ /^l2c^l^ iia ^^leflolal)^ 
(400), ^e)Jl £ 9a £ 9c<^l i^l^ ^tH2ll<^14^(500)^ t^S^ ^ 

<115> ^ ^tgo] ;^|]2 vfl;^] ;tfl5^Alc^loll rej-s. ^tHeflo]^!^ ;^l2:*>fe «o^^ ^ ^tf) 

•eil<^l 711- ol-§-t!: ^wl5ll<^l#^^«J-^^ .^M /^ll^Alc^]ollA-l ^tgt^ -^^^l-nf 

^efl^ ^2: 5E^ ^M^, ol^l^ sgfl-y v^^ ^^z^^6\] 

^o] o>i^el- '^''^^ ^Efls ^^^m ^^1 7>^^l-i:l-. 

<116> >^V7lt!: ^ ^tH5ll<^l 71^ ol^iE^oflAl 01 nl;^}* ^a^^ 

^ ^^Hl <HT^1^>5!l- 6l-l-;^l-7> Ais. tii-§-£i^i ^^oii oli^l^Vafl^^ ^ 
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^^*>i. i^^Hl^i <H^1^H1 <^>1-^>1- ^^^^4 ^^Hl <H"1 

^'^V^^'Hl tfl-i-A]^ <i>#^>2fl^^ ^^^§><^ SEM-^S. ^li^efl 

<117> c>^Dl;^>3(1^3|- <i>»^>3^€^ ^1-§-^]-^ ^^-^91 SEM Sl 

a^eflol^il- ^^f-o.s>«i ^:£^1^;^>^ ^^l^^^^^il ^^^V^ 

<ii8> ^M-^l^ife ^ «l-^^tb ^^^l-^^l'?]-, 7l 
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1] 

2] 

[^^^^ 41 

i^. ^7l o}^7]- 3jfl^^ iwleflo] 

71. 

51 

^1 4 ^7i 113: <H^1^1- >i2il<5l^^ ^7i o\ 

l-^> 3ll^^ ^a.cl- 4^ *1-^ ^«lell<^l 71. 
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6] 

^1 6 ^7] ^2: <H^1^> 211^4 oVi-^^]- afl^o^ s).oljz|- :i 

5|lol>iO^ s-o^ :f.^^V ^^l^S. *m 511^1 71. 

^] 7 %<H1 c>itil;^]- 2}i^o^ 5^-«yo^ ^^7] ov^^i- 

^91^ ^.acf SO^, ^7l US C>lDlx>3fl^o^ >iiEflo]i6^ S.^ ^7] 
[^^^j- 9] 

^1 3 9X'^^], ^7] ^Ht^I^V n^-i: ^^7] 

71. 

[^^^j- 10] 

^1 ^2: «H^1^>4^^ ^7l o>s.^> 

S^^o] El-olo) ^jy^c^. ^ ^o. ^;go.^ ^1-^ ^Wleflol 71. 
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[^^•^J- 11] 

^1 3 ^7] n^Sr SEM ^S. ^7] 0>§ 

^ -71. 
121 

13] 

[^^^J- 14] 

^1 1 ■^J-'Hl SX^^^. ^7] ti2: >a-7l *flol5Jl4V^ ^7] o]X2]y<]- 

^ <=>}^^}7} A-ls. rfl^^H o^nj^Hl oi^^v :f-^o)] ^a^s]^ 

15] 

^] 14 %H1 $J<>lAi, ^>7l ^^i]]o] 211 ^^^2: o>s.^>55l. is olT^l;;;} 

2(1^0.^ ol^o^^cl^ ^:^o_S. t}^ iwlellol 71. 
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16] 

^C^. ^7] ^2: 0>^pc> Sj)^^ ^^1- 2(1^^ ^^^S ^^3]i]] 

17] 
18] 
19] 
20] 

>^1 19 3X^^, ^7l o\^A 311^^ Sl-^^ -^71 ^Sl d>s. 

Slllio] e^olo^ 3.^, ^7l ^i3l;^>3lllio:) ^allol^^o] 

Sfl^S^ >i5llol>^o| ^o. S.;gO.^ ^].^ ^tH5ll<^l 5^1. 
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21] 

^1 15 *J-<H] -^7] is <^xi]7]- ^^-t 3^^"^, ^d-7l 

i^^^- 22] 

^] 21«J-<^1 ^<H^i. ^^-71 o]^]:^M^^ ^7] <^>1- 

7.} ^^s] ef-y^l ^iitq- ^ ^wl5]l<5l 71. 

23] 

^1 15 <H^l^fe sefl<y ^i-^^ , 

ello] >^7l o]^]7^^ xfl^ iq^s] <?I^t!: ^^^] ^^^^^ 

24] 

^1 15 "t^^l ^7l ol^l^V^ «l-i 5^^^^. ^7l is ^«lell 

Ol ^7l 0]X2]7^0^ i^^Sl O]^^ «.«6|] ^A^Sl^ *m -2. 

ttl5ll<^l 71. 

25] 

ofs.^}!- ^^i]]o] f]6\] SX^^-], 

^7l o]v]7\^ ^7] o>s.>cHi cfl-g-*>^ y-^oisqo^ « «.o]i ^^^^ :a.s .2. 
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26] 

-^13^; ^1-71 5^^^ ^^1^5. ^m ,2.«1efl 

27] 

28] 
29] 

^1 28 ^<H1 ^<H^-1, ^7] cHinl^> <i>*^> Sfl^o^ e^-olji). 

i3^llol>,o^ ^o. -2.ti1el]ol 71. 

30] 

29 ^^7] ^2: c>lDl;^> ^7] ofl-;^} 

^ ^janf a.T:il. >S-7l ^S: ol°]^>^€^ ^Sflol^i^ >^7l J^.^: Sfl^o^ 

>i3l|lol>,2l 31-^^* ^^^S. ^Wl^il'^'l ^1. 
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31] 

^] 25 *J-<^1 9X^^^, ^7] 5(1^^ ^O.D^, >^7T 
[^^^J- 32] 

/^l 31*J-«:')1 JSLS c>1ul;^>4^o^ ^^^S] >^7l d>l- 

^> el-"?!^ ^ *m 2.^^]]o] 71. 

33] 

^flolsj^Hl ^^jS <>1ol^>^ ^>1:^>* itWfe -S-tJ^eflol 

^7l £11^14^^ lis f>l-;^>2fl€-8: n^til^Vfe 

^^lO-S. *m ^^i-^S -2.wlSll<^l 71. 
34] 

^1 33 ^j-oll Siol^i, ^71 ^Dl^V sfl€^ el-'y ^ risilc.]^, sfl^^ 
^t^, o>s.^} sflEi^ ^H«^ 3xflEi^ ^^^S. ^Hlell 

^] 71. 
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35] 

361 

[^^^J- 37] 

^1 36 iJ-oil si^^i, -^7] o]u]7]- :a.s c.>-i-^i- sfl^o^ 5|.oi32|. 

[^^^J- 38] 

^1 37 ^7] M-Si o]xj]^} sfl^o^ ^7] M.3i o>i-;^> 

>i5llolio^ 2]-^ ^^i^S. ^t^eflol 7l. 

39] 

^1 33 SZ^^i, iS cHn]y^> 3fl^^ 

40] 

^1 39«J-<H1 Si^H^i, iS o1nl7^>3E|)^o) ^^^o] ^7] iS o>* 

^> 2fl^o^ 5^-olo^ ^icf ^ ^^1-2.^ ^1. 
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[^^^J- 411 

^^l^V^ <^>#^>1- ^^*>fe SLVt]^]o] f]6{\ ox^A<], 

^7] <^n]7.}2] S.^^^ ^^o\] ^^^^ ^2: ^M]H]o] ^Hj^H, 
42] 

u]7}3^^3\- o>i^;^l- 3jD^^ -^l-e}-*?! SEM ^S- ^7] o]-s.^}5il- ^7] o]^]7.}7j: 
[^^^J- 43] 

MV^ '^EflSl o^ulxl-Sif o>§;<>^ ^Hl ^o^^i, 

44] 

^1 43 *j-<^i 9X<^^^, ^7] ^1^1^1-4 c>}^7.\^ ^*i-^o.^ ^^i^>s!i- 

^ttleilol ^^*>^ t-il ^>-g-slji, ^7i c>iDixc>si s-A^sioii ^-^^^ oi 

Dl>^>3|l^ii|- M-Si o>s.;^> 3ifl^^ SEM -^71 o>-g-^>S!l- ^7] o]u]7\:^ 

^ ^wleflo] ^^£1- ^^^>^ dl A>^s)^ ^^1-2.^ ^tilsilol fi. 
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45] 

o]v]7^9\. o}^7^^ S.^^^ ±y^rS{]o] 7H1 $I<H^i, 
[^^^1- 461 

^1 45 «^t'l;^>5q- <i]-#^>^ ^t^-^^s <H^l^>5sl- o}^y^}o^ 

€^ SEM -2-^ ^7] ^^V-i-^V^ -^o^-^l <^^]^}^^ -2-BlEll<^l :^JE1- ^^e> 

47] 

^flolslAj-ofl ^A^^ o]t;2]7^^ S.^^}^ ^B^eflo] ^]d\] oXo]a^ , 
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Jl, 6]-*;^> 3fl€ SE^ ^ i3Jllol>i 3fl^^ sr>u|-ol 

48] 
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